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This guide deals with the use of computer technology 
with students who have moderate cognitive abilities. It defines 
moderate mental retardation and notes the decreasing incidence of 
mental retardation. It describes characteristics of students with 
moderate cognitive abilities and examines the role of technology in 
the educational program of these students. The importance of relating 
technology applications directly to students' educational objectives 
is noted. Training on "daily use/low-tech" devices, such as copy 
machines, calculators, and answering machines, is described as 
increasing these individuals' sJcills for independence, en^Jloyability, 
and leisure activities, suggestions are offered for using certain 
technological devices such as camcorders and educational software as 
an intervention strategy to achieve students' educational goals. 
Guidelines are presented for achieving an effective match between the 
learner and the technology, for selecting software, for determining 
necessary keyboard adaptations, and for making use of emerging 
technologies. The guide concludes with a list of organizational, 
periodical, and product resources. (JDD) 
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Moderate trantal r^uifatftai to defii^ tqr tie Amesl- 
can AssociatKin on Mental Retardation as occurring 
withtn an 18 range ctf 35 to ^ aiHl c9(tst^ caDcmreiitjtjr 
with ^fii^ m ^ftStc b^vicH- (Onssmuu 1983). 
Adaptive behavter refciB to an Indivldaars adjustmente to 
las3sa of evnyday living. Dellclls may be tixserved In 
commaD^catkm sIdUs. sodaUzailon. aeajtemic kamtng, 
and vocattooal cmap^eoce and vary from child to cMU. 
Thfa omaittfcm mj^ luive an onganb^ gooetic. trattim^ 
etiolo^. Emnples Include Indtvidualswttli Down^ayn- 
dttfflm. seteme dtsonteis. cotdxral patsef. ami auUsmi. 
However, treatment and edncatlonal pnj^-amnUi^ are 
not typlmUy related to etiology, but rather to the 
IndlvlduaTB functional krvel and teaming style. 

During the 1 988-«9 school year. Ji»t over a half million 
the sbtdraitB fi^ 6-17} Bormi apecM ediKatton 
were clasaifted as mentally retarded. The numtjcr <tf stu- 
dents served m this blgh-lncldence handtcapping 
conditffm basdedined steadify over the last ISyeara. Itie 
decrease has averaged 3% a year since 1076 wMh an 
overall decnsaae of 36%. While there has been considCT- 
able Bpecabi^ about the reasims fnr Hbe deovase. as 
yet no data are avaHabte to substantiate any hypothesis. 
The 1 990 AnKndments to EHA aulhorlred a special study 
toemmtee the factors that have contributed to the decline 
In the number of chfldraa cbi^^ as mentally r^anted. 

Characteristics of Stndoits with 
Moderate Cognitive Abilities 

Conslderabie variabOlty exisis wHhln this population 
of children with moderate cognitive abltittes. Depending 
on the extent trf involvanent. Indlvldaals will exhibit vary- 
ing levels of maturation, academ i c adilevement. and 
social and vocatfonal adequacy. Curriculum may empha- 
size communlcatkm sklOs. social skills, self-help skills, 
motor devetopment, coping successfully with the physteal 
envlronroent. functtonal acadonics, and ctellyllvlngskllls. 

Children with moderate mental disaUlitles exhibit a 
wide range of academic achievements. To varying degrees, 
they team to tell time, count money, and use a calculator. 
By adnlthood. some tndlvidoals can count or match to 
sample while others have an understanding <rf basic ad- 
dition, subtraction, and occasionally mulUpUcatlon. 
Typical, these students read at first or second grade 
levels with hmlted comprehenston. They do, however. 
devek>p functkmal reading skUis such as reading signs, 
simple forms, and menus, Wthin this group, ccmslderable 
variability in wrtt^ communication eidsts. Some must 



te Cc^nMve Abilities 

use stamps to affix signature wtite others can write 
thBakycraimtes,alic^ptog lists, and 
Tte dtvoBlty erf aciblevaii»il tevds among tmltvldiials 
with moderate mental hairfteaps may be atlrtbuted to a 
5^H^fifm of Imltvldiial dUfcreac^ as well as to the 
Intti^nce oTsocA^t/s tow citpectatlons. 

ShKse ms{iitslthm« trmssS^* and gsm^atizatton oTskttte 
and Imowteci^ are dtfScuU for indtvldaato with nuicteratc 
cc^nltlve Impairments* instructton ts provided in domes- 
tic. vocatlM^ ami l^raresldlte* By ^te fi^totescGi^ 
moderately d^*^ individuals can perform l^astc self- 
care tasks and many hoosehoM chores with supervlskm. 
AUhoti^, b^c^lca^. this la tte group ofpeopte who have 
vwksd in a sfe^ttotxl wwkstop* many are atslc to work 
Ui sappiMrted emptoyn^t IT 11^ behaviors and (diystra 
disabiU^do not mhttilt or prerftuie their partldpatkm. 
Many have dffilcutty m setecthig and engaghig tn tetsnre 
activities without stmic inslrucUon or guidai^ ami rai»t 
be tauglit how to use their tln^ in a prodticUve manner. 
Most can perform ^pie ^mes and participate in acilv* 
Itiea tlmt arc moctaral^ comi^ttvc. require limited 
motor sMis. and are cog^tivdy and chronolo^cally ap- 
proprlate. 

Althou^ communication skills vary, most communi- 
cale imlng Ita^ted speeds and language. By the time they 
reach adotesccnce. maiqr speak in short sentences and 
can ft^w two- and three-step directtons. Most arc capi^ 
)^frfcc»nmunh?atlng their essent^ ne«te, twit not always 
cteaiiy. A portton of this poputotlon has severe communi- 
cation defkdts and must rely on alternate forms of 
commimkiatlon that augjntent or take the frfacc of oral 



Devices used range from sign language and homemade 
communtoatttm boards, to simple dtechronlc devices, to 
liiglhfy soph^kialed votee output communication aids 
fVOCA) smdi as the TbuchTaflcerand the Woi/1 

TypteBBy. studonts with mod«ate mental retardation 
are educated to special daf classes, often in speelat 
sdtooib. Yfciwev^r. incne^ti^y, th^ are f^mi m r^ tar 
sdtoojs with some time spent m r^Iar education class- 
roonm. Hifia rtto^^ag frfitkisopby toward the Int^r^tlon 
erf students hM alfected tte de^red oubxmies for ttese 
^ttdrate. Today* mwe than In the past edtK»ttonal goais 
are directed toward optimizing indepoulence for these 
stuiimits ami readying them for supervised or seml-inde* 
pendent Uving and working envinmments. 
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Tlffiwoald foridildi these yomi^cars need to be pre- 
pajrvd dlfiters^^at^ firtmi OttU of ^ 
amy cf te rti iH A^g k al (feytoes timt pmi»^ aB fevete tiT 
society msccK^tate a diaii)p! In tte t»»trecti[^ conteait 
for all stttftenta The terhm^agcal devfceg span a contin^ 
iraiii from -da^y nscAn^tedh** feg.« mfcrawave om», 
catailatOTs, and VXaTs) to -iM^-tech'* tMsea am^ m 
rrafniwtfire, to the edticath^ of tnctfvhlttab wWh ggairiterate 
i^ital dtsabditlea. tl» new tedimdcg^ innesCTt several 
rhalteogBs: 

• Whteh tcdbtmAqg^ andbtn- devtees aliould these stu- 
drats be taught to 

• HowcantecAiuAjgybeiiscdliislnt^^ 
tte teaming process? 

• Howi^B tfxHhnotagyaem as a prosthetic device? 
Tlie eonlent of thte gattle acUresses tl)ra^ 

work€^expGrtoKxd edm^atDraasUttfe^jHiicalani^x^ 

extsis to tl^Ittoature at thtet&i^I^ tore reseat 

are ^eded to raifdc^ tte rclattve CQffitrtlmttc^ 

ofSf within an otfcwxwlse cSecttfe edoratftmal pms^^am. 

SttKlrate with BKx&rate oqi^ltlve aMttteB h^ 

toatedimAaiByrtchc nvtronio ert 

account wbai |s-eparlo^ them for jmiductfve* ftiUUUng 

Uvea 

Whm dioos^ to 1^ teduu>k3gr • the prfrndf^ of 
effi^:^ teffi!hitigmtist be aj^>lted. Tte 
tkm most be clearly estatdtstod. Tl^ ccml^ 
InstrticttonwfU occur miiatt)e well planiH»l, Whoprovfrles 
the fn^bntrtkm and the tevel irf tec^olpgkral and Instruct 
ttonal expertise ci that ImUvttltml mast be coo^dered. 
Finally, the techncdcgy nmal be evalim 
atoieas to the characte^lstjtea itf tte fean^ am} for how 
dtoec^ It correlates with the purpose of ttm ti»itrttctton * 



Tte oatcwiteB of edtKsattcm for atiu^ta wtth moderate 
Bu^^ retardBXkm fqmn the cogaitfve and afiecUve do* 
mains. Socfa otsteraaffis oilen tnchide the bidqsendeait 
fom^kmlng sldOs oeeemary to Uw in the community and 
secnre wcatkmal tr^Ung or emi^oyment Specdflc out^ 
comeB may tndiaie: 

a Devdi^ocHmnimicatlcm^uUs. 

m Increase tmftepenctemse. 

a Engil^ tn reCTsattmal Mtlvttles. 

a tnlaractaociany. 

a Beammfrnvtoyabte. 

* Omtndil^mvlrcm&mit 

a Maxtanitc th^ potential for Unng productive and 
hapi^hvea. 

Wtether a tochnolqgy af^^k^ation involves training for 
of a }»H»elu&l aj^fdiance sndh as a mterowave oven 
or tralnit^ t» v^afsi omqputa to assist in academkr 
tn^briKrtkm, tt mmA be dftre^ r^tohsA to one these 
goals. Fllgure 1 tn^geste ^Iddttnes to fbUow when plan- 
nb^ to use teclutcdogy In the im^lgram (tf in^^ 

The technofcsgy can be migmtzed according to the 
fum^ttomnporfommta the Uvea of peopte with nmlerate 
mraial r^arttattm at l»me> to iNdiocrf. ai»l to the CD^ 
nity* Kmiwied^ and in^imtamiliig of some devft:es is 
neces2»Liy kff Ufe^dUs, for qualily of life, and for oimmtt* 
nJcatlon. CHInbt faeces of equipntrat can be effective 
teaming tools for students as well as tnstructtonal tools 
for teachers. Finally, technologies that are not yet com- 
merctoify avallatde need to be ccmstdered as potential 
lifoenhandng ctevfces for monbo^s of this community* 

11 ta eafynital to note ttet tostmctlon for indtvtduak 
with moderate mental retardation should Include exten- 
slveaupervtsAm tysrprolesstonals, paraproics^tonals. and 
parents, totenalve tutoring and adult mterventton should 



Tectmologf Instmction Ouideliiies 



Life Skills Application 



11eachin^^l>^irnlng Tools 
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Does it assist In goal acbtev^nent? 
1 



Useful 



Yes 
ZL 



I 



No 



Do Not Use 



Apfdy dTCiston rules on what to teacb. 



Not Useful 



Not EOectlve 



Effective 



Do Not Use 



Teach for transfer and generalteatlon 



Figure I 
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coiittotKfo 24 hwirseadi day and should ocscttT to each 
<rfttiedilM^cMvtronmcnts.T1ttScwliriSBmt$stbetral^ 
^tapaty to tmpksBogaii tcrhnok^fi-baaed taterv^tKnia. 
Foriherroore. the instmitkmal a|R>Ucattons for the stu- 
dents may have applksttoos for the profeasionals, 
paraiHofes^Hiate. ami pai«its. Applying techntAjgy to 
train parents, tCMAers. and caretaters may be the most 
coet-elfecttve and for-ren^ili^ use of computers. VCR s. 
videodisc {layers, and otter (tevtees. 

UfeSkOls 

Much or the tedmoia^ appOcat^ tor Ufe skUte Is 
avaflaiye at the cfmsun^ level. The ability to use these 
"dalfy use/fa}W>tBch' Items wfll increase these todlvtduab' 
skliib &>r Independence, employabfflty. and leisure actlvl- 



Some of the devtees are: 



Auto dialers 

Automatic telter machines 
Barcode reacters 



Calculators 
Camcorders 
Clothes dryers 
Clothes washers 
Computer software: 

games and graiAlcs 
Copy machines 
Ddilt cards 
Dishwashers 
Environmental controls: 

air conditioners and 

thermostats 



• Fbx machines 

• Microwave ovens 

• Nintendo 

• Remote cxaitrols 

• Slide projector 

• Small appliances 

• Stereos 

• Tape recorders 

• Telephones 

» Telephone auto dlaters 

• Ttfevlstons 

• VCRs 

• Vending machines 

• Voice mall 



Each student with moderate dlsablUttes has a unique 
set teaming characteristics. Consequently, service pro- 
viders need to be thoroughly familiar with a wide 
repertoire of edncBUonal techniques and strategies. This 
axtam alkalies to instruction with and about d^ useAow- 
(ech devices. Each piece of equipment needs to be 
evahiated with an analysis of the discrete skills reqalred 
to understand its fanctton and to operate IL These skills 
roost be placed in a hierarchical order and tau^l to the 
student In an ascending sequence. Each student must 
then be assessed about which. If any, of the skills he*^ 
toows ami whk* he^^she needs to fcam. 

Itie context to which the InstrucLon takes place must 
move i^aduaDy from the classroom setting to the dally 
UvtBg euvlronmenL Parente and caregivers should be- 
come familiar with the Instruction about technok^ so 
that they will support its use in other envtrwiments. 
Students need instruction In ail settlnga. If the skills 
teamed about tme device can be transierred to another, 
specific transfer tnstrttctlonnnistbegiven.BelOTe, during, 
and alter the instruction, the student must expCTlence the 
application fw which the device is being tauj^L 



Por many of these young»ters. the tedmtAjgy wUl be 
uscxl to enhance their quall^ of hfc- White uslngarranole 

control may eot be aa important life sWU. lielng abte to 
turn the TV mi axKl off and changing channels indepen- 
dently arc fanportant llfe-rnhanrtng actlvttto. la addiUon. 
many chUdrta with mocterate o^tal relardatton can use 
these devM as vshfdeB or iMi&tatats fte social Interac- 
tkHLlTparente. teadiers. ami paraprofes^tonals sirw^re 
the students' activities around uali^ these devices, a 
setting fm- social interactlcm can be created. With this 
setting, these ciifidren may devetop and improve their 
social interactive skills. 

Learning Tools 

Many of the devices just listed can be used by young- 
steis with moderate menial disabilltlea to enhance their 
(earning of other skills. Although each application of 
computers and related technok^les Is specUlc to the 
indlvlduaL genarmi guidelines can be foltowed. First, think 
not about what works weU with the student but rather 
about what is not working, and consider using technology 
as an interventkMi strategy. Assess the rdallonship of the 
use of technotogy to the estebhshed educattonal goals. 
Assess the student's {h^«e of independence with the 
learning task and consttier if using technology will In- 
crease or decrease this independence. Place the use of the 
electronic device within the conllnuum of instruction mak- 
ing sure that pre- and post-computer acUvlUes are 
included. Plan for consistency between the home and the 
classroom envhoaments so that youngsters are trained to 
use equlpmoit found in both places. Include the use of 
technofogy in the lEP process so that Eamlllcs participate 
in planning for their chlklren to vs^ technologteal devices. 
Omllnue communtcaiing with the families Ihrou^out the 
process of enabling these individuals to become techno- 
togtoally functtonat Finally, remember to consider all 
varieties of eleclronte devices, the rclaUonship to the 
user's present and future life, and that sometimes it may 
not be appropriate to teach with, about, or how to use an 
electronic device. Devices that can be used as tools for 
learning are: 

• Audiotapes . * Cameras 

• Cafculators • Computers 

• Camcorders * Debit and credit cards 
» Educational software that enhances: 

1. Receptive and expressive langua^ skills 

2. Reading, math, speech 

3. Written expression 

4. Memory 

5. Creative expression 

6. Ability to naonitor behavtor 

7. Self-esteem 

8. Eye-hand coordination and fine motor skills 

9. Spatial concepts 

10. Sequencing and turn taking 
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» SddwBK to detn^p speech aad language 

Qntttellmw ftir Technology 

aMad ^tisteats slKmM mrt be lude ll|^itl^> VSBom mmt 
be msfe to exmnu^e the particitfar tanmr^ at:dlittes, 
chra^iiQgpcal ttHl imsiUd 

as the cape^ttea td the teiilimAaipf. The ft^nrtag are 
gubtettoes to be itsed «^ten tiy^ to acfaieic an dibctlve 
imi^ b^vroen tte lean^ aiKi tte 

a la whirit wayfa) cao tte }i»itr^:1lDsial goaHa) be ae^l 

a Qan tffcbncJofflariiamaewAie^^ 

a iatbetedhsKritagf aiKfttsaseage^Fpr^^ 

• W^grecjooftthemierfteiiim*)^ 

14" tiiatnttitkm* tte I&P. ami tte ctti^^ 
a Wl»it biatwtk^ atrat^tea) will be used with the 

0 la what way ckxs tl^ tecliiicAig^ maidi the sts»toit*a 
tearsliig fiiyie. mxxm i^eds, as wetl as social and 
fii^testeein luseda? 

a Ooea tte v^e vt techaiAisr supf^emeiit &c aupfdant 
otbar li^btarttoi? 

• WOl the use ctftec^mitogylxamc an faceted ac^ 

• Does tte me of tedutcdogsr ami the setected instnio 
titaia} atrategslles) place the learner m a pe^ve rote 
(H- In a role ta whfefa hoM^ initiates acttcm? 

a Ja tte amount itf adult mtpervi^m and assfstam^ 
i^edted for the leanier to use the tedimdO|^ 
with the ^gp tficance of tte ieanrer <mtocmie<sy? 

« Cantbeleantermetheteduicdpg^ln ttels^^ 
commonity as wdl aa In sdioo!? 

« Can parents ai»is<t4)^ participate tn®ib^$ tte te^ 
ncdoigy wtth tte ienwr? 

biscii0Dis,tteoom|mt»tafnniwnt]^ifiKd toentence 
Ite tearnii^ jKroceaa. $toee cq^tton Is pndxahly tte 
stn^ greatest barrfer fisr stmtents with moderate cGg)ntl- 
tfve dIsaJMIftteSt inatructlcmal software ctesigaed for 
teadin^ rewUntg^ math* fangui^, ami olho' academic 
sklUs must te e^^mtned carelulfy to see if li incorporates 
sound Instructional design i»lnciptes* such as ease ofviBe, 
clart^itf imrpose* ^ulatkm ctf real-Ufe expertewsea, and 
atag)toilse<pi€ntiai|»ogye^ 

Tte Computer as aa liiatnicttooal Tool, stu- 
itents wtth niocferBte modal retardatfc»> oft» acquire tte 
neecfed |ra«pilsfle^flb miu^ lalcr than ottor ^mtenfia. 
Fw esmnipte* stuiteato with Downs syndrosne* who were 
wrf ttea off as aoKtCTStc iiBdhnes to etementary school may 
team to read todq»Ktentl^ In tteir late teens and early 
twenttea, tf given tte of^imtunify. Because teclim^qgy 
rften provfaks a rephcabte tm^brmtHmsl ptfykagp^ and a 
high level d[ portability and tndlvfduallMtton« technotogi* 



cally'wnisted tostrwtka mEqrfarovfcle tteaesluftento with 
aseco^andsucctssadchaiKS tolmpc»^ 

OearWnl^* wad (nvioe»m slumld te taught to these 
atmlrah9^ Wbrd pwcesmg aoflawe ami tte ocmputer 
wtth ariUcii to tt maed to te cbosen eafdUliy so 
sbnteKriTs uitfq w msecto aiie 1^ EiaA wlB tu» it ac^^ 
to tei^ aUmies to written oommujcitoatfcm. If tte d^ihl 
can learn to tte QWERTY kej^ward and the f unctloiis 

tte wwd f ff u eesaor, his w h^emiAiymeat posstiHttttet^ 
wia te hK3«s«d. Ewn without 1^1^ ite 
Usts and t»m l^Sas saved as data files can te retrieved 
md tte stmient using a n^mse, can pick and choose 
tte wonto meded isa- tte bst^ wrlten tt&ewage. caf 1^ 

F^ainillarttywllh tte QWERTY teyboard can tetai^t 
by uMmg ctmmmclBay available stftware vrtiich Is self- 
pacing and kei^records, Kcytoardlngmn tedcllned as 
fomtt^ty with tte fdacrawnt of tte tettens m tte k^- 
bQBrd8otImt''teyin^tote3Ctisdcmeatitefiamec»-{ast^ 
rate than If tte dUUd wn^ by hami. Scrftware used for 
teyboanttngshmih! totttiduee the tejiioard. re^^tlate the 
number erf fceji^ totsodi»ped at a time, and grmlually to- 
cn^y^e tte rate of ''fceytog." The team of teachers* 
oocupattonal theraplsls. and parents should Jototl(y mm- 
ttm* tte chihl*^ pio^eas while using the computer and 
noncomputer activittes to strs^^then finger movemojis 
imeded fir imbi^g tte teyboard. If tte indlvfdaal learns to 
use tte keytioardt simf^ data entry acdvittes steuld be 
trtod. Rcmtii^ data entry tasl^ may te performed In a real 
or sheltered work setting. 

Omiddcs mflware ttet enatdes tte chlM to create 
drawings, as widl as sottware wnh pref^^epared ^phtes, 
wlU altow tte child to te creative and expkro shapes, 
Umm, and odma. Tte tme tfgraphkas i^t^^grams on the 
comimta* aicourages studootto to make an unlimited 
a umber of creative <!tec^hms. Dectoimis are made to a safe 
way became the "undo" ktm easily allows changes to be 
notisuie* WUhto tte sciiool. graphics s(^ware can te used 
M an to ^IrueUoimi activity to art or lai^gu^ develop- 
menL Outabte of school, it can te used bs a structured 
recreatiofml activity. 

Soflw&ie Selection 

A noteof cautlcm must te given when ustog the com^ 
puter as an Iz^tn^rt&mal tool with chlklrai v^th moderate 
mental disattftlh^ tkA much research exists to this area , 
and what has been dmm to Itmtted ami not yet rq>hcated. 
Ifomver* it is Mown ttet ^udoito with mod^te cognh 
tive ^^llttes need cotmlstent and prcdon^ practice 
tefore they master a ^Kflt« Tte skills tl^I»iactka^ with the 
sottware may not transfer to noncomputer actlvtUes. How- 
evw, tor rote retofi^t^ement tf already teamed concef^, 
drill and pndkst software created with an appropriate 
Im^rttctkHiat design may tevc an application. Before in- 
vesth^ to an Instructtonal soltware^ consictor the fc^nowtog 
qiuesttons: 

a totta^approj^te? 
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• toRai^raqntt«t?Ha«rmns^?Atwiiatleve!7Caiilt 
hf Ahip|grf? Atp ihe sentence stnicture and vorwhutery 
tooctmplci^ 

la an asceiKiingsequaKs? 

• AreOwicg^qistBthelastmitloiialpf^^ 

• Does n sttnalate the real-ttfe use of the skfflts) pre- 
sented? 

• Can It be used In the schotA. home, and community? 

• Does tt project vahtes coosJstent with the indivfelual. 
fomlty, and scdtoc^ 

• lsttiatiaeamgi^iiK>ttvBttQgtothechfld? 

• Does It have authming capaldtttes so that tt can be 
iBdtvtdnaifsed? 

• How does the program deal wUhlnoKTect responses? 

• Wtth what dfi^ec of Independence can the learner xise 
tte program? 

• OocB the ixrc^^m OKive on its own? 

• Qui tte i^peed be contndled ty the i^er? Must the 
leach« adjust the ^>eed? Can the time constratnis be 

ranoved? 
Sonsds 

• Doeslthawa nieanhigwlthtntheprc|gram7Doesihe 
student understand the purpose of the sound? 

• tottretoftirctogordlstracttogtotheteamer? 

• CB»ltbelurwdoffbythea9CT7Musttheleadiertum 
ttoff? 

• Is there vi:^ otttimt? 

• Islhec{ttalftygQod7 

• Is the vocabulary at the indivkluars level? 

• Is the text ea^ to read and well (OTmatted? 

Graphics: 

• Are they agt afj^opriAtiff Is K clear what tii^y repre- 
sent? 

• Is ttetr reiatbxrahfp to the ctmtent ctear^ understood 
by tiw; tcaraer? 

• Can the user modify them? Can tb^ be removed? 

• Aieth^rdbifMtingCHrdlBtFactiqgtotbelean^Isthe 
cokM" a retnforcer or dlstraclor? 

Software ra^xmsoMaforcesmsLt: 

• Is It understood the user? 

• Is tt rehiiintdBg to the teamo? Exactly what feamer 
behavKx-ts being relnfisrced? 

• Does U have data collection capabilittes? 

K^tKwsd Ailapti^fmii. The comsmto' ^jstem was 
developed ftM- the ttver^aduU—the individual with good 
n:«lh^ Dim: nialor» an! vlstiai sidBs. a ^tMlenrs abl^ 
lies are not at the average adult levrl to any one of these 
areas* adaj^ttoM majrbe needed to tap the powor of the 
computer. Several stmple strategy exist that gtve stu- 
dents acceas to the keyboard k n motor and reading 



abtlitles hamper normal use. For the student vith moKsr 
impairments, adaptalloja to the existing keyboard can be 

made or an aUemate keyboard can be used. Keyboard 
mi^ilatlQas can tndude i^iy^cal^ altering keyttoard fiss' 
tures suc^ as the repeat toy function for stiKients wtth 
heavterandJrfowCTtyplngstolls.IftheyteiMllohittwDkeys 
at once, afeeyguanl can be set cMi top of the keyboard. This 
jdastic device has tncttvfdnal finger botes drilted tn it. 
provkllng access to cmfy one fc^ per finger. For the 
^wlent iistnga pnigram re(|ttlrUigQal^ a few kej^ sthdt- 
em with colors or ptetures can be pteced on the target 
keys, drawing attentton to only the relevant keys. Molded 
flGxfide {dastic kqrbDard ovralays can be tsed to Govra- the 
keys and large letter stickers can be placed on the 'cov> 
cared" keys, biput devices such as mice, turbo balls, single 
ewttdies. and toudi windows may be used with roost 
csmtpaters and wtth spedQcsfrftware. T!^c "stmpte fix" 
strateg;lffi are cndkas. easy, and Inexpensive to impie- 
meni> 

When simpk: fixes still do not provkie the student with 
adequate accns to the cMiputer. alternative keyboards 
become an cation. These devtees come to a variety of 
shapes and ^zes and require different motor and reading 
skU^. PrognunmabJe keylxjards altow students to access 
customized keyboards with overlays displaying ptetures. 
symbols, aml/br words designed speclflcally for that stu- 
dent. These k^boards are commercially available: 
fimllDigthe anpi-£^»tete device ts ^ential to tlw stodent's 
successful use of the computer. 

Software with Vc^ce Output. Cttslomarily, com- 
puter cmtpat to vtst^ and ai^)«uB on the screen and 
prlntor. ¥fx many stwtenta. however, andltoiy output 
greatly increases their abllUy to attend to the activity. With 
tocreaslng frequency, prc^rams are being published with 
a speech output coroponenL The speech may tie in the 
form of &istrBcttos» i»r comments to tt« user. ^ a {^t of 
the diakgue of charact«a«. or may be a reiatli^ of tetters, 
words, sad paragraphs ^yped by the student Speech 
output can be synlhealzed or digitized. The former sounds 
TfAxAki and the latter, human-like. The speech can be 
mate or female, and the pitch and volume can sometimes 
be controDed. Althoo^ the research does not decisively 
conclude that software with voice output Inoreaws 
leaner mttoomes. pracUtkmers repo-t many student suc- 
cesses when software with voice output was used as an 
instructkmal strategy. 

How the irtwJent assesses the tedhnok^ is dlreclfy 
related to the way in which he^^ahc Is positioned by the 
equl{»nenL The monitor must be at eye level, the child 
must be comfimaidy seated in a poe^tlon that does not 
encoura^ bttg^. aiMi tte l«yboard or alternate Input 
deilce^temki be within ea^ reach, hi ordo- toetisure that 
the sttti^t la posstto^ cofrectlhjr for the technolc^ to 
use. the occupational and physical therapists, teacher, 
panqpfofesstonals. and parenJs need to work together. 
The pcstttoofng of the chiki ^ouid be inanltored and 
a<^ttsted according to the device lieing used, the setting to 
whk:h It is used, and the child's growth and devek^men t 
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Woarmaimtcr Devtow. Devtees other than the 
mmpttter can be used to oihaDoe the feanriag process. 

csaa be fsed wttb this pcqmlattDO bi tte saaw aa Willi 
othst stiKksta. la fiddttlcm. these chlMren can i:dmto- 
gnap h ite BsdWBB and their envtmnment asd become 
producets «rf thejr own tra^ntcdcmal materlaL They can 

create amliq^^ftctooiapes ami sl^ them With Mheis In 
mani^ of "peai pals." Some cM* the dUUren may be abfe 
to the equtiHnent white others are being Umcd 

andAnr maorded. Many M^ivttteB cmxMiragiBg axmmuni* 
catlQii out be devdoped with these dednmlc devfcxs. 
Both audto and vklei^qpe can be used as a visual and 
andtloiy reognd-keepls^sgBtan of a stwiearja piqpcss. 
By sharliig tapes among lusme. work, ami scboai parents, 
teachers, parsfmifesskmals. and related service ftrova- 

a:s can becnme firailliar wtth vriiat the child dees ia ew:^ 
of his/ter cttvlFcminesits. Communit^tion among the 
adults to each seating wffl tadUtate an tnt^ratcd and 
com[Mtdbenstve cduratfaimal ayyroach for the chlM. 

CalcnlattMS can he used to do the artthmetk: needed 
for daify living stalls. Caksilators with printed tapes can 
be ui^ to make the functioning ctf the devtee le|^ abstract 
as weO as checking to see if the connect numbers and 
operations have been entered. In oder to tm^ease the 
abttty tlMse students to becmie aenil<«H^]mdeat In 
skfib requfrteg ^ple aiithmeac. c8lculBt(»s should be 
(au^takmgwfth the nmnlpulative and pencil/paper skills 
of ^ilkm. mOxlxm^lim, and mnttiitottDa. la thte w^ 
youn^teis* co^ittve dedcUs will be less handicapping, as 
the cateulator serves as a "cqgnltlve prasihes^" 

Debit cards can serve to enhance Independence 
young adahs with moderate cqgnitfve atHUIles. They cai. 
able the individual to shop at kxal stores. Tbe difllculttes 
of handling money correctly will be byp^sed since both 
U» cardholder and shopkeeper wlH know if ttete 
enou^ mmey tn the account for the items being jmr- 
chased. Parents and caretakers will be able to o^rsee the 
Uving expenses of these students with greater ease. The 
young adults will have a greater sense of independence 
and self-esteem if they have the ability lo make purchases 
for themselves. 

Emerging Teclmolc^es 

Emerging te<*nok^leshokl great promise for students 
in this popuiat&m. For example. vi*« rect^Uon systems 
altow cAUdren to taltlate actlvltks by verbally conmiand- 
ft« the system to turn on the TV. place a phone call, or 
dictate a shopping UsL Vbice reoqgnltlMi systems require 
the user to have consistent verbal utterances, bat the 
soimds do not have to be intelligible to other humans 
because the device can be prp^^mmed for each specific 
sound. Althot^ the vofce recognition systems may not be 
available ta the tmmertlate future, for those Individuals 
with adequate speech, they hoJd great jmanlse. 

Another emeig:tng teduwtegy is the input devk:«/key> 
board that will translate illegible but consistent writing 
Into messages. For the young moderately impaired child 



who cannot fimnulatc fettors or numtiers, the device can 
be |srq|$rammed to understand "acrlWbfc" and translate it 
toto messa^ such as, -I tove you Mtnnmy and Daddy." 
to1Iedsldk.''orevira{nroduceasl.oppiBglM. With such 
an input devtee, these children no kwigBr will bavr to be 
passive tearaers. They win be abfe to initiate «:Uffl}s.i^tect 
changes In their envtnnunents. and respond ma way that 
the "Itetener^ can understand without pXaymg "multiple 

Althou|^ multimedia noitaiate ejdst tor many student 
pcqmlaUauB, it fs considered an emerging technolc^ for 
chfldrca with moderate co^tUve abUltfes because no 
courseware has been devek^ied spedlkalfy for thetr use 
ntx ta much of the OHnmcxcialfy available material easily 
adaptable ta its fovseni form. Howewr. authoring pro- 
grams such as HiffferCant, HyperStudio, and Link Way 
caabte teadtCTs to create roultlmcdm lessons for students. 
As tlwE cranputers. videodisc play^s. CD-Rom players. 
nwrnttMs, and other equipment i^eded for multimedia 
wattes becoane more accessible tn the sduxiis, addl- 
tkmal prt^^aros and i^s should be developed. Since by 
nature, multimedia is an Instructional tool that presents 
informatkm to two or more modalities, it is a promising 
one for ihcse cblklren. 

SUMMARY 

If techmA^ is put mto the hands of students with 
moderate cognitive abilities, the reasons for doing so need 
to be well thou^t out. The technology shouki be used with 
these students when It win enable them to portldf^te in 
Bfe more fully than they wouW be able to without it. This 
Prtnclpte applies to using technolcgyr both for life sklHs 
and for enhancing the learning process. In the latter case, 
care must be taken that the learning outcmnes warrant 
the expense, time, and adult supervision that using the 
technok^ may requUe. In both instances, the principles 
(tf effective Instruction must be applied. It is critical that 
parents, teachers, related service personnel, and car- 
egivers in all of the child's envtronroents share the goats 
fcx technok^f use and assist the child in Its use in each 
setting. 

In dec&llng wbkrh technolt^les) to teach snd/%>r lo 
teach with, four Interrelated steps are su^csled lo guide 
declstcm making. 

1 . Analyze. Analyze the student's goals. 

2. Status Quo. How can you use what you already have to 
accomplish this goal? 

3. Risk Taking—Future Needs. What should be ordered 
andAir vbat sfaflTdevd^ptment needs to be developtnl 
to accomplish the goal? 

4. Human Relations. How can the selected technology 
enhance the dilkf s present We at home. In tbc com- 
munlty. ami at sdiool? 
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f CONCLUSION 

WhUe the fmifUe of daldren with irodbeyitte cog^tittt^ 
ablUttcs Ss Utefy to remain tte aasm, the WtfM tai wfedd^ 
ti^it«ewlOooQttnmtodiaiiger^{dd^ 
nev tises for cMsttE^ lediimi^^ 

In which thta populatj^ can xme mew and exlkfiiK tech- 
nokagr in schools, houMss, and work setlinga. New 
semHraiqicmftmt OTi^»ttaned wimI[ envtnnmraitsslKmlcl 
be cksigt^ wtth these yomigsdm» parft^ndng n^it&ie 
taato such as stmt^ data enfry. bar oode 9cannntg> label 
ereatti^ and t^ber ^nllar acttvltfta IT we eaqpect timt 
peoptewlih moderate OG^tiwatHhtteswlUtieCQ^ 
mAaffcaSfy Ittarate* then we wlB fiiKi tlm ways to oml^ 
them to (hiso. We need totto thtsso that tl^ I^ace bi onr 
aocdei^ fensalns a uaefttl arc* 

RESOURCS^S-ORQANIZATIONS 

Amolc^ Asaociatkm on Mmtal Retardation. 1719 
Kah»ramaRo^NW,WiBshlagton.DC 20009. 

Tte Orandl finr Exceptkmal Children. 1^^ Assoctatton 
Drive. Reston. VA 2209M58a 

fastenmttoiai Society $w Ttehnc^sgy hi Education (ISTEK 
1787 A^te Street, Eugene, OR 97403*1923. 

RESOURCE-PERIODICALS 

The CkmtfHittT^ Headier, IntematKmal Society bxr Tech- 
ncAs^r In Educ^tfcHi f&STEh 1797 Agate Street Eu- 
gene, OR 974(^1923. 

ExoeptfOiial Chfldren, The Couneit for Exceptional Chil- 
dren, 1920 Aasoaatlcm Drive, Reston, VA 23091- 
1389. 

Journal qf S^peefaf Edmxitim Tecfmotoffy * Peabody 
lege of Vanderhtft UnlversMy, Bex 328. NashvOIe. TN 
37203. 

Teaching Exfxpttofmt Chiktmu Tbt Council tor Excep- 
thmalChlhtren. 19iM> Asaocfatlon Drive, Re^m, VA 
2209M589. 

Techmxloigif ondi LMrtUng* Peter 14, Inc., 2451 E. Rlv^ 
Road, DaytiHi, CM 45439. 

RESOURCES— PRODUCTS 

Tmidmtker, Prentke R<mi«;A Company, 1 022 (feyl Ito^d . 
Wboster,OH 44691; 2iei/262*t984. 

Wm^. WiQnr^ County Intermedtate Schod Ihstrkrt. ^ten- 
tlcm: Qreg Tlinmr, 33500 Van Bom Rosa. Wayne. Ml 
48184; 313/467-1416. 
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tn Fdimmry, i99J, tlw Center Jor %^cidl Ediunttm 
Tedhsm^y cmdbB^ed a Sembmt on Tetdtmtogy for 

guide la based kuig^ on the dtsoMs^ma durir^ the 
aemfirwr. Our Omnks to the W poatlcipmtsjbr sharing 

• Carrie Bnntm^Assodiaam^ Retarded ClOz&ts 

• IkurrmCt^UUammxHUUUeSc^Vi^ 

• Jecm flatecfmer. Ctobiml^ 

• fieuer^ Oerber , Soi^wm CfWwclScut Slate Unh^erstty 
^ MkmUfkijf^lMt»er^ty^KcmscBS 

• Brenda Helnuuu ABrnqiwrque PubUc Scfwofs 

• Aioft Htifn^^to'* Utah State l/nloenrif|^ 

• Fyomses iHe;^, Oootce FiCHmdallPn ^:9ecfal fidtoxt- 
don 

• torri/ Smgent, &noitse Spfiool 

A ^peOai ffionfcs to Itaniet Ootpet u»ho prepcired the 
written recard qf tlw semtnar as presen ted in this guide. 



The hdctfimttm tn this TB6h llse la hi the fmbUc 
dottmtn. ReadexB are anccMiraged to copy and ^lare it, tml 
pfcase credit tite Center tor Special Education Technok^- 
FleaK nc^r the Center of laige quantity dtslTll»ittons. 

Tetib V$m CHiMbw on the foUowtpg toptea are available 
finom the Qe^ler upon reqt^at: 

^^igin^tatlve mtd Alternative Craimunlcation 
Oomputer Access 

Ccmimters and Coi^ieratlve Learning 

Qcmiptttea and Writing 

Emotkmal ami Behavl^nal DBordera 

Oufcte Parent 

Guide for Teachers 

Hearlsg hnpalnnents 

Leanttng Dteabllltles 

Mlkify Handicapped 

Modmite Co0[mtve Abilities 

Preschool Chlklren 

Planning Computer Leaaons 

Rede the OocupatbHial 6r Pbysteal Therapist 

Rote of the Speech Tlieraplat 

Setectlng Software 

Severe and Profouml DtdabUlties 

Speech Tedbm^sgtea 

Tedbtnc^]^ Work, Home, and Leiaure 

Telecoimnunlcatkm Networks 

Vteual Iropatm^ts 

TbiB matotel mm ttevetoped by the Crater fisr Speciat 
Educatfcm Tedinolo^ unda^ Omtr^ No* 300-67-01 15 
with the Office of Special Educatfcm Pn^rams, VS. De- 
partmrat ai Edf»»tlcm. The omient towever^ does not 
imcessarfiy reSect the posits ot poficy crfOSEPyED and 
no cd[telal eodcnamoit of tte material ^tontd be Into^ 
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